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BACKGROUND: As per the "Disaster Management Act, 2005" of India, it is mandatory for
government hospitals in India to prepare a disaster plan. This study aimed to prepare a disaster
manual of a 1 900 bed tertiary care hospital, in consultation and involvement of all concerned

METHODS: A committee of members from hospital administration, clinical, diagnostic and
supportive departments worked on an initial document prepared according to the Act and gave their

RESULTS: The prepared departmental standard operating procedures involved 116 people
(doctors and paramedical staff), and were then synchronized, in 12 committee meetings, to produce

CONCLUSIONS: The present disaster manual is one of the few comprehensive plans prepared
by the stakeholders of a government hospital in India, who themselves form a part of the disaster
response team. It also helped in co-ordinated conduction of mock drills.
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INTRODUCTION

Disasters pose unique challenge for every medical
care facility in terms of infrastructure, capacity and
preparedness. From the hospital's point of view, a disaster
exists when the patient load far exceeds the capabilities
of a emergency department to provide emergency care
and the hospital is forced to apply additional resources
for providing care to a large number of victims.

The Indian sub-continent is a disaster prone area,
with 59% of land vulnerable to earthquakes, 8.5% to
cyclones, and 5% to floods."" As a result of disasters,
less than 1 million houses are damaged annually."! The
National Disaster Management Act (NDMA, India), 2005

© 2014 World Journal of Emergency Medicine

is mandatory for all hospitals in India to have a disaster
management contingency plan.”) The components of
a disaster response cycle include response, rescue,
recovery, mitigation, risk reduction, prevention and
preparedness. The most important component of the
cycle is proactive with a contingency plan to deal with
the disaster, and in hospitals it includes preparation of a
disaster manual that addresses the action plan. However,
before preparation of a disaster manual, it is important to
remember a few key elements of the disaster plan (Table
1). Moreover, the hospital disaster plan should also cater
to internal disaster scenarios like major fire, major power
failure, employee strike or internal building damage/
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Table 1. The key elements of a disaster manual
Key elements of disaster manual

D Disability

1 Implementation/information
S Social/safety aspects

A Accommodation

S Security

T Timing/therapy

E Evaluation

R Rehabilitation

collapse.

The objectives of the present study were to prepare a
disaster manual of a tertiary care hospital with 1 900 beds
involving all stakeholders and to execute the contingency
plan during disaster drill to observe and analyze the
shortcomings.

METHODS

The disaster manual was prepared in two phases:

Strategic planning phase
This phase included the following actions: 1)

Formulation of the Hospital Disaster Control Committee;
i1) Clinical, non-clinical and supportive departments
involved in the committee; iii) Laying down of
objectives; iv) Preparing a general document according
to the guidelines defined in the National Disaster
Management Act, 2005; and v) meetings for defining the
roles of the members of the committee.

Designing phase
This phase included the following actions: i) Inviting

inputs from the clinical, non-clinical and supportive
departments in form of their intra-departmental Standard
Operating Procedures (SOPs); ii) Presentations of each
departmental SOPs to the committee members, followed
by critical analysis, discussion, modification or re-
structure if required and then acceptance; iii) Inter-
departmental synchronization of SOPs and incorporation
into main hospital disaster document; iv) Designing of
comprehensive flow charts to address both external and
internal disasters; v) Surprise conduct of mock-drills
and re-evaluation of SOPs with additions, substitutions
or modifications. The disaster contingency plans were
classified as per the NDMA, 2005" as follows: class A:
The plan which can contain an event of disaster without
any disruption of normal routine and work; class B:
With minor disruption to routine work; class C: Major
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readjustment with increased demand on human and
material resources.

RESULTS

The 116 hospital staff, including senior and junior
consultants, technicians, nurses and residents were
involved in preparing the final disaster manual. They
included 10 members each from 5 clinical departments, 6
members each from 6 diagnostic departments, 2 officers
each from 12 support services and 7 members from the
administration (Table 2). A total of three committee
meetings in the strategic planning phase and nine in the
designing phase were held to finalize the hospital disaster
manual.

In the strategic planning phase meetings, the step
wise details of processes involved were as follows:

1. Constitution of the Hospital Disaster Control
Committee: The committee is chaired by the medical
superintendent (MS) of the institute, who also acts as the
chief of operations during disaster. The other members
include deputy medical superintendents as member
conveners, senior faculty representatives from the
departments of neurosurgery, general surgery, internal
medicine, orthopedics and anesthesia. In addition, the
committee comprises chief security officer (CSO),
chief nursing officer (CNO), sanitation officer (SO) and
head engineer services. The main responsibility of the
committee is to decide and document the prevention &
mitigation tactics as per the threat perception, situational
and SWOT analysis of the organizational capability.

2. Laying down of objectives to be achieved:
The main goals are to document a plan to enable
all designated personnel to enact their roles and
responsibility in a smooth and coordinated manner with
the goal to achieve maximum efficiency. The final plan is
needed to fulfill the following objectives:

a) To define the role and responsibility of different
responders;

b) To inform each respondent about their roles and
responsibilities;

¢) To identify and assess the vulnerability of PGIMER
to external and internal disasters and how to deal with
them;

d) To document disaster activation and deactivation
plan;

e) To identify methods of communication inside the
facility as well as with outside agencies;

f) To promote development of SOPs in respect of
each department and development of job action cards;
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Table 2. Members (committee-wise) involved in planning and designing of hospital disaster manual

Departments Category (hospital staff) Total number of staff
Clinical:
1. General surgery Consultant (4), Nursing staff (2), Technician (2), Residents (2) 10
2. Neurosurgery Consultant (4), Nursing staff (2), Technician (2), Residents (2) 10
3. Orthopedics Consultant (4), Nursing staff (2), Technician (2), Residents (2) 10 (50)
4. Anesthesia Consultant (4), Nursing staff (2), Technician (2), Residents (2) 10
5. Internal medicine Consultant (4), Nursing staff (2), Technician (2), Residents (2) 10
Non-clinical:
1. Radiology Consultant (3), Technician (1), Residents (2) 6
2. Transfusion medicine Consultant (3), Technician (1), Residents (2) 6
3. Microbiology Consultant (3), Technician (1), Residents (2) 6 (36)
4. Hematology Consultant (3), Technician (1), Residents (2) 6
5. Biochemistry Consultant (3), Technician (1), Residents (2) 6
6. Cytology Consultant (3), Technician (1), Residents (2) 6
Supportive areas:
1. Security & Fire Officers/Assistant officers (2)
2. Nursing Officers/Assistant officers (2)
3. Engineering wing Officers/Assistant officers (2)
4. Sanitation Officers/Assistant officers (2)
5. Dietetics Officers/Assistant officers (2)
6. Reception services Officers/Assistant officers (2) 24)
7. Transport wing Officers/Assistant officers (2)
8. CSSD department Officers/Assistant officers (2)
9. Central store Officers/Assistant officers (2)
10. Pharmacy Officers/Assistant officers (2)
11. Telephone wing Officers/Assistant officers (2)
12. Registration wing Officers/Assistant officers (2)
Hospital administration Consultants (4), senior residents (2) 6)

Grand total Total departments involved (23)

Total manpower (116)

g) To classify contingency plan for disaster response;

h) To promote ,enhance, and sustain capacity building.

3. Preparing a general guiding document according
to the guidelines of NDMA, 2005: An extensive review
of the literature was made by a hospital administration
department resident on various policies, plans and
documents available online regarding hospital disaster
response.” * These documents and plans were analyzed,
and a general guiding document was prepared as a
dissertation, taking into account PGIMER infrastructure,
facility, lay-out and capacity. This was placed before
the committee members for deliberation and further
refinement. The key components of the disaster draft
plan include:

a) Classification of contingency plans into classes as
A, B and C as per NDMA guidelines.

b) Activation and deactivation of plan — Alert/Stand-
by/Call out & Stand down messaging to all responders
via the group SMS system

c¢) Identification of disaster control rooms/incident
command centers: Main command center in medical
superintendent office to receive continuous feedback on
the situation and to control various hospital activities.
The office will keep the disaster duty roasters and job
action sheets of all departments and support services of
the institute.

d) Establishing communication with external agencies

like other government and private hospitals Union
Territory (UT) Health Administration and Police cell.

¢) Media management and crowd management and
control: To be attended by public relation officer and
chief security officer respectively.

f) Triage and shifting policies: The heads of
the departments of orthopedics, general surgery,
neurosurgery to constitute triage, resuscitation and
treatment teams. They will be composed of at least
two senior residents, staff nurses, nursing interns
and hospital and sanitary attendants. Patients to be
prioritized, as per tags, by the triage team in a separate
area within emergency complex and then assessed by the
resuscitation or treatment teams.

g) Evacuation plans for internal disaster: Details of
all exit routes to be used for patients shifting and transfer.
The exits should be kept free of any obstructions and
the duty of fire officers to ensure their functioning and
maintenance.

h) Maintaining directory of key internal and external
contacts like other government and private hospitals
in region, non-governmental organizations, red cross
society, UT health, police posts, DNA finger printing and
diagnostic labs, etc.

1) List of vital equipments like ventilators, defibrillators,
suction machines, intravenous pumps and poles to be
maintained by chief nursing officers along with their
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numbers and distribution areas. A separate cabin to be kept
as a disaster cabinet within emergency complex for storage
of vital drugs, injectables, personal protective equipments,
dressings, gowns and other related material, under direct
supervision of deputy nursing superintendent incharge of
emergency.

j) Plan for conduction, observation and analysis of
disaster mock drills.

k) Outline for post disaster recovery, education and
training.

In the designing phase, intra-departmental SOPs
were invited from 5 clinical departments (general
surgery, neurosurgery, orthopedics, snesthesia &
critical care, and internal medicine), 6 non-clinical
departments (radiology, transfusion medicine, medical
microbiology, biochemistry, cytology and hematology)
and 12 supportive services (hospital engineering
services, security & fire services, nursing wing,
sanitation department, central sterile supply department,
dietetics unit, pharmacy, central stores, reception
wing, registration wing, transport unit, and telephone
services) of the hospital. The SOPs from all services and
departments had the following information in common:

(i) The details of staff on standby duty during
disaster and their contact numbers;

(i1) The roles and responsibilities of all concerned
staff;

(ii1) The coordination between related services and
departments during disaster (eg. between general surgery
and neurosurgery).

The SOPs were presented by the respective department
stakeholders in the committee meetings and further
structured, streamlined and synchronized by inputs from
the committee members. These were then incorporated into
the main common disaster draft and a final disaster manual
was prepared. The final manual was placed before the
committee for approval and it was suggested to review
the same based on outcomes from mock drill disaster
tests. A total of two disaster mock drills were conducted
after framing the manual and the analysis revealed
shortcomings in the areas of relay of information
according to line of command, communication
gap between different response teams and lack of
awareness of complete contingency plan amongst the
stakeholders. To address these shortcomings, the hospital
administration department designed three comprehensive
flow charts to detail the roles and responsibilities of
concerned staff during external, internal and epidemic
(infectious disease) disasters (Figures 1-3). The hospital
disaster manual review and updating was decided to

Types of internal disaster:

Fire/building collapse/explosion/power failure/strike

Receipt of

information

Ascer taining details & activation of internal disaster plan
Action: department of hospital administration

Activation of Members of Disaster Committee & HOD'S of radiology/
radiotherapy & nuclear medicine by telephone & group messaging-
Action: MHA residents & faculty I/C to activate and alert all concerned

\\

| Activation of plans depending on type of disaster & threat perception of the situation.

e

| If internal disaster is fire/explosion/earthquake }(—l
1

Employee strike

Major power failure }j |Prevention & mitigation plan=Securing lives and property |

Activation of hospital

Activation of

faculty of hospital adim.
& MHA resident on duty
HE/SHE;

Security officer

!

Activation of alternate
sources of electricity
and provision of same
according to area of
priority: 1) All OT'S;

to situation
—Activation of fire officer

will co-ordinate all activities

property damage control

—Activation of evacuation sites acc:

/CNO/CSO/HE electrical//store
officer and their staff. Above staff

pertaining to pt. safety/evacuation/

administration dept./DDA office &

disaster management committee members

—Doing meetings & keeping up negotiations

—All Depts to activate their contingency plans and
run emergency services according to their SWOT

—Mobilise staff from outside sources. Action: MS &
DDA

—Security Dept. In liason with UT police to check
illegal gathering & property damage

Action: CSO

—Keeping details of staff on duty

2) All ICU/CCU/NICU;
3) Radiology Dept; 4)

All labs; 5) Telephone
exchange. Ensuring patient
& equipment safety.
Co-ordination of all
activities

designated alternate locations

unnecessary traffic movement

—Open and clear all fire exit routes; make use of fire extinguishers

—Target operations on all fire prone areas, i.e. kitchen, operation theaters, gas storage facility, manifold facility,
central store, pharmacy, AC plants & electricity substations

—Security personnel (ASO)/nursing staff (DNS/ANS I/C Wards & ICU's)/hospital & sanitary attendants
(sanitary officer I/C wards) to help evacuate sick patients from wards/ICU'S, if required and shift them to

—Store officer and procurement cell to provide portable lightweight stretchers, torches, public address system
and AMBU bags/masks for transfer of sick patients; security staff to pacify panic in staff and also control

Figure 1. Roles and responsibilities during internal disaster.
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| Receipt of information via media/UT Health; increased number of PTS. coming to nearby hospitals

v

| Activation of chairman and chief operations of disaster committee

v

| Activation of epidemic disaster code and members of public health surveillance committee |

v

| Temporary screening area/reception area-outside emergency/OPD/pediatrics emergency |

v

| Assessment by screening team and documentation of cases in separate register |

v

Isolation of potentially infectious cases-shift to communicable disease ward; use adult
tetanus ward/psychiatry ward/radiotherary ward if additional admissions required

v

Provision of all supplies at screening site and isolation site according to
standards-PPE/masks/ventilators/BMW disposal bins/medicines

v

| Feedback of case details to chairman disaster committee and review of situation |

v

| Taking help of microbiology unit for taking samples/their transport/handling and testing |

v

| Notification of suspected/positive cases to UT Health; start public awareness campaigns |

Figure 2. Roles and responsibilities during epidemic (infectious disease) disaster.

Information source
UT administration, police, victims reaching hospital,
media, information at reception

Classification of contingency plan:

| Receipt of information at hospital

External disasters:
earthquake, floods, storms, fire,

Y

air/road accidents, epidemics
and explosions

Class A/ class B/ class C

Activation of members of disaster
Committee and assembly of staff of
controlroom I & II. Comtrol room

A

Activation of disaster code by MS after ascertaining details
regarding time & place of disaster, possible number of casualties,
nature of injuries & anticipated time of arrival of cases

[-MSoffice & control room
II-emergency reception

v

Telephons & group messaging service to activate & alert all HODS & staff of clinical, non-clinical departments and officers
of support services. Action: O/I telephone & communications

/

Activation of HOD of
medicine/surgery/ortho/
anaesth. /neurosurgery
activate their triage/
resuscitation/ treatment/OT
teams

Casuality assessment
by triage team and
> tagging of PTS,
(designated area in
emergency)

List of staff & one
wk roaster to MS
b office/internal
SOPs: radiology/

Activation of HOD of
non-clinical departments

¢ transfusion medicine/
Activation of officers of cytology/microbiology/
all support services & hematology/
one wk roaster to MS office| | biochemistry

v

\

intimation; mortuary
Black tag transfer

Unidentied

Care of children [y grrl?g‘slf;gg dr;aggr
milk’ and other feed

Walking
wounded

Red tag |—>| Immediate resuscitation |—>| Resuscitation team |

/ Yellow tag Life threatening
/ Discharge after T/T |

Treatment team |

Documentation;
photography; police

Separate entry and crno.;

——>| triage/treatment and

photography and police
intimation

Y

Care by-pediatrics

resuscitation team

i) Security-crowd & traffic Mgt./Care of unidentified and dead bodies and police intimation; ii) Engineering-provision for 24 hrs water/
electricity/temporary makeshift areas/maintenance activities; iii) Sanitation: hygeine/transfer of cases; iv) Nursing: assist respective teams
in providing care; v) Transport: availability of ambulance/vans; vi) Telephones: activation of all staff by group SMS & provide separate
numbers; vii) CSSD: provide sterile material and maintain safety sotck; viii) Laundry: 24-hr running of service and provide clean linen; ix)
Stores: provide and maintain safety stock of blankets/surgical items and public address systems; x) Dietetics: provision of diet and milk for
at least 200 victims; xi) Public relation: maintain reception/enquiry area and assist in managing unknown cases; xii) Pharmacy: purchase
emergency medicines in abundance in liason with local suppliers.

Figure 3. Roles and responsibilities during external disaster.

www.wjem.org



40 Talati et al

World J Emerg Med, Vol 5, No 1, 2014

be done annually. The updating of key information
about contact numbers, vital equipment details, etc was
assigned to chief nursing officer. The regular updating
of intra-departmental SOPs with regard to any change
in manpower/contact details was notified to committee
chairperson (MS) office and copy of any such changes
was then circulated to committee members during
routine meetings. After their final approval, the changes
were suggested to be incorporated into the main manual.
A comparison of key information, as provided in
the disaster manual, of few international hospitals"*
and those formulated by Indian government hospitals
was also made with the present manual. It was noted
that all the plans addressed both important internal and
external disasters, had detailed outlines of roles and
responsibilities of all departments and services and were
subjected to a system of review and updating. However,
the disaster plans of Indian hospitals, including our
plans failed to properly address chemical, biological and
nuclear disasters. In addition, our disaster manual is a
more comprehensive manual in terms of well defined SOP
plans, in form of flow charts, of each department (both
clinical and basic) and support service of the institute.

[5.6]

DISCUSSION

The present disaster manual is one of the few
comprehensive disaster response plans prepared by the
stakeholders of a government hospital in India, who
themselves form a part of the disaster response team.
The key components of the plan included defining the
flow of patients and keeping the triage area near the
disembarkation point, earmarking treatment room,
resuscitation room, and area for centralized incident
command center, devising an effective communication
system via group SMS/Phone, maintaining safety
stock in predetermined disaster cabinets in emergency
wards, provision for early identification and isolation of
contaminated/infected patients, and ensuring effective
co-ordination with other hospitals and non-governmental
organizations and creation of an information desk at the
reception for addressing families and media.

The importance of hospital preparation and response
to mass causalities has also been emphasized.”'" The plan
and design of a disaster manual for a hospital require an
extensive review of hospital infrastructure, workforce,
materials and resources.""" The policy-making should be
based on capacity and layout of the hospital. The main
issues during the process of planning included irregular
representation by committee members of clinical and
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surgical departments because of their clinical, academic
and personal reasons, lack of awareness of the importance
of disaster address and usually delayed among support
service staff, erratic and uncoordinated meetings of
the committee. The process, however, streamlined
on intervention and active involvement of MS and
issuance of instructions on importance of disaster
control by repeated reminders. The committee meetings
were allowed to be attended by any other concerned
departmental nodal officer if the active member of the
committee was a senior faculty and was unavailable to
attend all routine meetings. The issues during designing
phase included lack of expertise on part of most
departmental and support service staff on preparation
of SOPs in form of structured flow charts. This resulted
in unnecessary delays in final manual preparation. The
presentation of SOPs during committee meetings was
not timely done by few of departments and services and
hence extra meetings had to be called for.

The present study also included the assessment and
overview of the hospital disaster plan by mock disaster
drills. Two such drills were conducted with complete
secrecy as to their nature. The first drill revealed glaring
gaps in spread of information along the defined line of
command/authority and communication failure in the
response of the resuscitation and treatment teams. The
supportive staff and hospital administration department was
however proactive in controlling the situation to a certain
extent. These problems lead the disaster control committee
to review its contingency plan by doing a SWOT analysis
of the disaster manual after the first drill (Table 3), and
create awareness in the concerned staff as to their roles
and responsibilities during the event of a disaster. As a
result, easy to follow and practice flow charts, addressing
internal, external disasters and epidemics were prepared
by the hospital administration department for information
to the concerned stakeholders. This was followed by a re-
review of the preparedness in a second drill two months
later. The second drill was quiet effective in terms of level
of response, communication and proactiveness of the
concerned staff and only minor issues needed addressal.

The manual was also updated with information
regarding the key internal and external personnel contacts,
details of safety cabinet supplies, details of emergency
equipments as to their number and distribution areas,
evacuation routes in case of internal disasters, contacts and
addresses of regional and state hospitals and forensic labs
and patient information cards.

In cinclusion, the hospital disaster manual should
be subject to continuous review and update for effective
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Table 3. SWOT analysis of disaster manual after first drill

Strength Weakness

Highly skilled human resources
State of art equipment and facilities
Efficient hospital administration system

The response of staft used to be ad-hoc, impromptu & haphazard
Fresh set of instructions needed to be issued for every event
Role & responsibility of individual members and departments unclear

Line of authority & chain of command unclear

Non-availability of any record of past events of disasters for research & training
No established communication methodology

No proper patient tracking system

Opportunity Threat

To make every employee aware of the plan
draft plan

To evolve a system of special record-keeping for every event
of disaster

To develop a patient tracking system
To identify a training methodology

Specific threats like fire hazards or employees strikes were identified & addressed to in the

implementation. The hospital disaster manual should be
prepared with involvement of all concerned stakeholders
and should be widely circulated and made available to all
concerned individual officials, offices and departments.
Mock drills should be routinely conducted to assess the
hospital preparedness and adequate measures should be
taken to address the gaps in contingency plan.
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